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Genomic imprinting is the process by which two alleles of an
autosomal gene are differentially expressed depending on their
parent of origin. Our lab investigates the imprinting and expression of
the reciprocally imprinted genes, Dlk1 (Delta-like 1) and Gtl2 (Gene-
trap locus 2). The purpose of this study is to identify and characterize
the regulatory elements, particularly the enhancers, controlling
expression at the Dlk1–Gtl2 locus. This information will provide a
more complete understanding of the mechanisms by which Dlk1 and
Gtl2 control growth and development, and is required to produce
testable models of imprinted gene regulation on mouse distal
chromosome 12. Previous studies by our laboratory localized a subset
of Dlk1–Gtl2 regulatory elements to two regions, one upstream of
Dlk1 and one downstream of Gtl2, using BAC (Bacterial Artificial
Chromosome) transgenic mice. Cross-species sequence conservation
was used to identify putative regulatory elements upstream of Dlk1
that were examined for enhancer activity using a cell culture-based
luciferase expression assay. A subset of the sequences analyzed show
enhancer activity in the cell culture assay. Putative enhancer
elements were further analyzed for in vivo activity by characterizing
their ability to direct expression of a lacZ transgene in the mouse.
Analysis of multiple transgenic mice at embryonic day 13.5 reveals a
pattern of lacZ expression that partially recapitulates endogenous
Dlk1 expression in the developing skeletal muscle, vertebrae,
trigeminal ganglia, dorsal root ganglia, and pituitary gland. These
finding indicate that the DNA sequences tested upstream of Dlk1 can
function as enhancers of Dlk1 expression.
doi:10.1016/j.ydbio.2009.05.175
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SoxE family transcription factors are required for the formation of
neural crest precursor cells as well as the differentiation of a subset of
neural crest derivatives including cartilage, melanocytes and glia. An
important question about widely deployed factors such as SoxE
proteins is how their activities are modulated in order to ensure that
they direct the correct developmental outcome. Using Xenopus as a
model, we are investigating two mechanisms via which context-
dependent regulation of SoxE factors might be achieved: 1)
Promoter-specific regulation by a subunit of the mediator complex,
TRAP230 and 2) Context-dependent regulation of SoxE function by
SoxD factors (Sox5/6). Here we report that, as in zebrafish, Xenopus
Trap230 (kohtalo) is expressed in both premigratory and migratory
neural crest cells. We show that morpholino-mediated depletion of
XTRAP230 results in perturbation of neural crest formation, migra-
tion and differentiation, and we examine the extent to which this is
due to effects on SoxE activity, using both endogenous neural crest
induction and SoxE-dependent luciferase reporter assays. We further
show that Sox5 can modulate the activity of Sox9 in a context-
dependent manner in Xenopus: while these two factors cooperate to
activate the Col2A1 promoter, Sox5 inhibits both normal Sox10
expression and the up-regulation of Sox10 mediated by Sox9 over-
expression. Sox5 is expressed in neural crest precursors at a time
consistent with the modulation of SoxE function and its expression is
regulated by neural crest regulatory factors. Together these findings
lend important insights into the post-translational mechanisms used
to regulate the diverse activities of SoxE proteins.
doi:10.1016/j.ydbio.2009.05.176
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A growing number of transcriptional regulatory proteins have
been found to be modified by the small ubiquitin like modifier,
SUMO. Post translational modification by SUMO may be one means
by which transcriptional regulatory factors that play context-
dependent roles in multiple processes can be regulated such at they
direct the appropriate cellular and developmental outcomes. In early
vertebrate embryos, SUMOylation of transcription factors of the SOXE
family has a dramatic affect on their function, inhibiting their neural
crest inducing activity and promoting ear formation. Here we provide
mechanistic insight into how SUMO modification affects SoxE
function. We show that SUMO has a dramatic affect on the ability
of SoxE transcription factors to recruit transcriptional co-regulator
factors, displacing the binding of CBP and p300 while promoting the
recruitment of a co-repressor, Grg4. These data demonstrate that
SoxE transcription factors can function as transcriptional repressors
in a SUMO-dependent fashion. They further suggest a novel multi-
valent mechanism for SUMO-mediated recruitment of transcriptional
co-regulatory factors.
doi:10.1016/j.ydbio.2009.05.177
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The transcription factor foxa is expressed in the developing
endoderm of many bilaterians and also in cnidarians, indicating
strong conservation of its function and regulation. In the sea urchin
embryo foxa is essential for the gut formation and for exclusion of
mesodermal fate in the endoderm. The early expression pattern of
foxa is very broad, however in about 12 h it resolves to specific
endodermal sub-domain. We utilize the advanced state of the sea
urchin endomesoderm gene regulatory network to decode the
genomic regulation of foxa. We find that several cis-regulatory
modules interact with each other and switch their dominance in
controlling foxa expression at different times. This enables different
factors to regulate foxa expression in different territories and
regulatory times. foxa is downstream of both Wnt-bcatenin and
Delta–Notch signaling pathways and its complex and dynamic
expression is regulated by a combination of excluding repressors,
permissive switches and localized activators. This study illuminates
the regulatory process that leads to the endodermal sub-domains
specification.
doi:10.1016/j.ydbio.2009.05.178
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